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milk production and fetal nutrition by toxic doses of fluorine may be a
direct result of a depressed appetite. There is a marked disturbance
of the osseous metabolism, resulting in great thickening and exostosis
of the long bones and the mandibles, although the gross chemical
composition of the bone may not be disturbed except for an increased
content of fluorine and of magnesium and a decreased content of car-
bon dioxide. In sheep, the bone changes have been reported as simulat-
ing those of osteomalacia. The fluorine content of milk is not readily
affected by the concentration of fluorine in the ration, but in the case
of the laying hen the egg is not well protected against fluorine in-
vasion. The coagulation time of the blood of the chickens has been
observed to decrease; the Ca, P (inorganic), and hemoglobin of the
blood do not seem to be affected.
Detrimental effects of fluorine upon calcium and phosphorus utili-
zation have been observed upon various species of animals, depending
upon the concentration of fluorine in the ration and probably other
factors. Only rarely have fluorine dosages been observed to affect the
concentrations of calcium and inorganic phosphorus in the blood
plasma, nor does fluorine exert its damaging effect on tooth and bone
by altering significantly the concentration of the enzyme prominently
involved in calcification, namely, phosphatase. The bone changes or-
dinarily observed in fluorosis are an increased, unchanged or decreased
ash content, possibly dependent on the calcium content of the diet;
a depression of the Ca:P ratio; an increased magnesium and fluorine
content; a decreased content of carbon dioxide; and a decreased break-
ing strength. A softening of bones has also been reported, with an
increase in volume due to enlarged marrow spaces. Tooth composition
is not so readily affected by fluorine as is bone composition, although
the changes produced are often in the same direction.
An interesting observation is that of Phillips and associates ('34)
of the similarity of fluorosis to scurvy in guinea pigs. Their evidence
leads them to believe that ascorbic acid deficiency and the effects of
chronic fluorine toxicosis are due to disturbances in specific phases of
cellular respiration. These studies suggest that fluorine toxicosis pro-
duces its systemic reaction through an interference with cellular res-
piration and that the primary point of attack is the enzymatic systems
of the body. Phillips and Chang ('34) also observed that fluorine
toxicity in rats causes the vitamin C potency of the anterior lobe of the
hypophysis and the suprarenal gland to increase.
Little attention has been given to the pathways of entrance of
fluorine into the organism other than through the drinking water and
food. Murray ('36) has recently shown that fluorine can pass through
the placenta and gain entrance to the fetus. He found that litters of
rats receiving 0.05 per cent sodium fluoride in their diet, killed within